With architectural firms, owners are often managers whose characteristics may influence the firm structure. This study investigated the relationships between ownership characteristics, organizational structure, and performance of architectural firms. Utilizing a sample of architectural firms from Nigeria, a questionnaire survey of 92 architectural firms was carried out. Data were analyzed using multiple analysis of variance (MANOVA) and regression analyses. A generally low level of specialization of duties was observed even though professional service firms were defined as highly specialized firms. For most of the firms, level of formalization was moderate or high, while level of centralization was mostly low. Results revealed a direct significant relationship between legal ownership form and formalization dimension of structure. In addition, the centralization dimension of structure influenced firm performance. However, no direct relationship between ownership characteristics and performance was noted, although different fits of ownership characteristics and structural variables were observed. The results suggest that principals of architectural firms should match their characteristics with the firm structure to enhance performance in relation to profit.
Introduction
What is the relationship between the ownership characteristics of architectural firms, structure, and firm performance? This research question guides this paper. In recent times, researchers have investigated different forms of ownership of professional service firms. Very relevant in this context is the study by Greenwood and Empson (2003) , who attempted to determine why partnership forms of ownership may be particularly effective for delivery of professional services. In spite of the fact that ownership has been noted as a critical organizational variable in determining professional service firm outcomes (Kang and Sorensen, 1999) , Demsetz and Villalonga (2001) found no significant relation between legal ownership structure and firm performance. Thus, it will appear that ownership influences other organizational factors, which in turn influence firm performance. For architectural firms with owners cum managers who are often not specially trained in organizational management, form of ownership may influence the ways in which firms are organized. This is likely because the way the owners organize their firms will depend on their training and experiences. However, very few empirical studies have been conducted on the subject, especially in architectural firms, which have been noted to be peculiar (Blau, 1984) . Although structure has generally been described in terms of specialization, centralization, and formalization (Zhou and De Wit, 2009) , there has been little description of the structure of architectural firms in these terms. Even less is known about the ways the ownership characteristics of architectural firms are related to these structures and to the performance of firms.
Description of the structure of architectural firms as well as the relationship among ownership characteristics of architectural firms, their structures, and their performance are explored in this study. In particular, two questions are addressed. First, how do architects (as owners of firms who often also manage them) organize their firms? Second, what types of relationships exist between the ownership and structure of architectural firms and performance? By these, the study is expected to provide empirical evidence of the description of the structure of architectural firms in terms of their centralization, formalization, and specialization, which are dimensions by which organizational structure is often described. The importance of this study also lies in its potential to indicate how architectural firms fit their structure to their ownership characteristics to enhance profit.
Literature review
Different ownership forms used in professional service firms have been identified in literature. These include partnership (Wilhelm and Downing, 2001; Pinnington and Morris, 2002; Greenwood and Empson, 2003) ; public corporation (Schulze et al., 2003) ; and private corporations, namely, limited liability and unlimited liability companies (Greenwood et al., 2007) . Greenwood and Empson (2003) describe professional partnership as a form of ownership that represents an agreement between two or more persons, with each partner being jointly and severally liable for the debts of the other. Professional partnership is not a legal entity. Greenwood and Empson (2003) further noted that although private corporations share many characteristics of the partnership in that senior professionals own private corporations, it is a legal entity. The limited liability company provides the limited liability of a corporation and flexibility of partnership. The basic difference between limited and unlimited liability companies, according to Chappell and Willis (2000) , is that when faced with debt, shareholders of an unlimited liability company contribute in the proportion of their shareholdings, while shareholders of limited liability company have no further liability as the company simply winds up. However, the ownership of the public company is in the hands of the shareholding public, as the name implies (Chappell and Willis, 2000) , although professional registration bodies would insist that a professional should control the company. This ownership form is excluded from this study because owners of public corporations are not necessarily the managers. One ownership form that has received very little empirical study in the professional setting is sole proprietorship. Greenwood et al. (2007) referred to the firms with other legal ownership forms apart from public corporations as internally managed professional firms. They found differences in performance within these internally managed professional service firms depending on whether they are partnerships or private corporations. There were two reasons given for expecting the partnership to perform better than private corporations. The first was that partnerships in professional service firms are reputed to be more client interest-driven and less profit-driven than private corporations (Greenwood and Empson, 2003) . For this reason, Deephouse (2000) suggested that partnerships would attract more clients, charge more for services, and record higher performance. The second reason for expecting partnerships to outperform private corporations was tendered by Greenwood et al. (2007) , who suggested that the wider scope of liability of partnerships might lead to better management of those firms, leading to higher performance.
The fact that ownership forms differ suggests that the way the principals will organize their firms may differ based on the ownership structure. One pointer to this is that Chua et al. (2009) in their study of family firms found that the structure of family firms vary from that of non-family firms. The fact the owners of architectural firms are often not trained in organizational management, yet they manage their firms personally, may also suggest that the characteristics of owners may influence firm structure. Previous studies have found a correlation between managers' characteristics and firm performance. For example, Hitt et al. (2001) and Pennings et al. (1998) found that education and experience of managers influenced firm performance. Within the construction industry, Fraser (2000) and Kim and Arditi (2010) found that the educational level, involvement in continuing education, number of firms worked for, membership of professional bodies, and leadership style influenced the performance of construction firms. With architectural firms, however, these managers are often the owners and the relationship may differ. It may therefore be worthwhile to investigate the relationship between ownership characteristics and structure of firms and the attendant individual and combined effects on the performance of architectural firms.
The foregoing discussed studies on the influence of ownership characteristics and performance as well as ownership characteristics and structure. In addition to these relationships, however, a number of factors have been hypothesized to moderate the relationship between ownership and performance. One of such factors is number of hierarchical levels (Durand and Vargas, 2003) . Greenwood and Empson (2003) suggested that formal hierarchies and bureaucratic controls are unlikely to succeed in a professional service firm because the professional staff is expected to have autonomy and freedom to perform well. They suggested that the partnership and private corporation professional service firms would perform well because they use collegiate rather than hierarchical controls. This suggests that flatter hierarchies may outperform multi-layered ones. Hierarchy is an aspect of structure that represents the level of centralization of decision-making in architectural firms. This is an aspect of structure defined by Willem and Buelens (2009) as the extent to which decision-making power is concentrated in top management level of the organization. Pertusa-Ortega et al. (2010) suggested that decentralization involving the distribution of authority fosters the incorporation of a greater number of individuals in the management of the organization. They suggested that decentralization enables members of organizations to act autonomously, thereby fostering better business opportunities. On the contrary, centralization reduces generation of creative solutions as experimentation and circulation of ideas are reduced. Going by this observation, one would expect that high centralization would lead to poor performance in creative firms such as architectural firms.
Structure, according to Zhou and De Wit (2009) , is the way in which an organization organizes and coordinates its works. In addition to centralization, other dimensions of structure are formalization and specialization. Specialization has been referred to as complexity by Pertusa-Ortega et al. (2010) , and departmentalization by Zhou and De Wit (2009) . It is the extent to which organizational tasks are divided into subtasks and people are allocated to execute only one of these subtasks. High-level specialization exists when each person performs only a limited number of tasks, while low-level specialization implies that people perform a range of different and frequently changing tasks. Formalization, on the other hand, is the extent to which the rights and duties of the members of the organization are determined and the extent to which these are written down in rules, procedures, and instructions. Architectural firms are professional service firms where professionals have autonomy on aspects of the work under their control, according to Mills et al. (1983) . This suggests that decision-making in such organizations is decentralized. However, a high degree of specialization of duties and formalization of office procedures may exist. These have yet to be proven empirically.
Based on the literature review, the present study investigates a four-way relationship. Direct relationships are expected between ownership characteristics and structure, ownership characteristics and performance, as well as structure and performance. The fourth relationship expected pertains to interaction effects of ownership and structure on performance.
Research methods
Architectural firms included in the study were selected from the 342 firms listed in the Register of architectural firms licensed to practice in Nigeria (ARCON, 2006) . A total of 157 were selected from the list of 342 firms. Sampled firms were randomly selected from six cities where 77.7% of firms were located. These cities were Lagos, Abuja, Kaduna, Enugu, Port Harcourt, and Ibadan. Firms selected were those that carried out core architectural services and were headed by registered architects. Principals of the firms were asked to fill out the questionnaires. Questionnaires were administered between February and May 2008, with the aid of 15 field assistants. Only 92 questionnaires were returned, representing a response rate of 58.6%.
One of the limitations of the study was the difficulty in locating most of the firms at the addresses indicated on the register (ARCON, 2006) . Moreover, many principals refused to fill the questionnaires, citing time constraints.
Firms in the study were asked to indicate the tasks performed exclusively by at least one staff member. Existence of departments within the firms was investigated as well. These two questions will suggest the level of specialization within the firms. For the level of formalization of office procedures, firms were asked to rate how formal seven office procedures were on a Likert scale of 1-3. Informal office procedures were rated as 1, fairly formal office procedures as 2, and very formal office procedures as 3. Rating of formalization for all activities was added for each firm and re-coded. Total scores ranged from 7 to 21.
Totals ranging between 7 and 11 were re-coded as informal, 12 to 16 as fairly formal, and between 17 and 21 as very formal. Firms were asked to indicate persons who formulated decisions on certain issues within the firm. This was ranked in order of seniority from 1 to 6 for any staff, any administrative staff, any architect, administrative manager, senior architect, and principal partner, respectively. Level of centralization of decision-making within the firms was obtained from this. Scorings between were recoded: 8 and 16 as low degree of centralization; 17-32 as moderate degree of centralization; and between 33 and 48 as high degree of centralization. These are represented in Table 1 .
Firm performance was measured in terms of the perception of the firms' profit in the last 2 years. Perception of the principals was adopted because of paucity of data on actual profits of the firms; the principals were not willing to divulge such information. Perception of the principals was adopted because Wall et al. (2004) found that subjective measures of performance obtained from top management were as valid as objective measures. Ownership characteristics of the firms were measured using the legal structures of firms, gender, age, qualification, experience, and leadership styles of the principals.
Prevalent levels of structural dimensions are presented in frequencies. This gave an idea of how architectural firms generally organized their firms in terms of centralization, specialization, and formalization. Multiple analysis of variance (MANOVA) was performed to investigate the direct influence of ownership characteristics on the structural variables. This is because the structure entered as the dependent variable had more than one dimension. To investigate the dimensions of structure that influenced firm performance, regression analysis was carried out. To investigate the direct influence of ownership characteristics of performance and the interaction effect of ownership characteristics and structure on performance, hierarchical regression analysis was performed. This was to ensure that direct effects of ownership characteristics and structure are first removed before the interaction effect is investigated.
Results
Sole principals (Table 2 ) owned most of the firms that responded to the questionnaire. Most of the principals were men and the age range of the responding principals were mostly 41 years and above. Most of the principals had the Bachelor of Architecture or Master of Science in Architecture, which in Nigeria are equivalent professional degrees required to practice architecture. The principals were quite experienced, with years of experience mostly 16 years and above. Most of the principals were visionary and innovative leaders, or productivity-oriented achievers. Level of specialization of duties was mostly low, with just about half of the firms having departments. Level formalization of office activities was mostly moderate to high, while only about a quarter of the firms exhibited high centralization of decisions. A one-way between groups multivariate analysis of variance (MANOVA) was performed to investigate how the ownership characteristics of the architectural firms influenced their structure. The independent variables were the ownership characteristics of the firms, while the dependent variables were the dimensions of structure investigated in the study. From the results, influence of the ownership characteristics of the firms on their structure was significant. (F (3,63) =1.35, po0.05, Wilks' Lambda=0.83, partial eta squared =0.62). The test of between-subjects effects shows that only the formalization of office procedures was significantly influenced by the legal ownership forms of the firms (F (3,63) =3.12, po0.05, partial eta squared =0.13). Mean scores of the firms on formalization were used to plot a graph based on their legal ownership forms. Fig. 1 demonstrates that most of the architectural firms with the sole principal ownership form operated the low level of formalization, while most of the partnership and unlimited liability firms operated moderate to high levels of formalization.
Regression analysis of the direct relationship between organizational structure and performance also indicated a significant relationship (R 2 =0.108, po0.05). In particular, centralization of decisions dimension of structure significantly influenced firm performance. Mean performance scores of the firms by the level of centralization of decisions in Fig. 2 show that most of the architectural firms with decentralized decision-making performed best, while those with highly centralized structure were the least performers. However, no direct relationship between the ownership characteristics of the firms and their performance in profit was observed.
Investigating the interaction effects of the structure and ownership characteristics of the firms on their performance was important in this study as well. Hierarchical regression analysis was therefore used to investigate the relationship among ownership, structure, and performance of the firms. Structural variables were entered first to control for any effect that structure may have on performance. A significant effect may indicate the presence of a direct relationship. Ownership characteristics were entered second to investigate the direct relationship between ownership characteristics and firm performance. With these, the main effects were eliminated before the interaction effect of ownership and structure on firm performance was investigated.
Interaction between ownership characteristics and structure were entered in the third step. Significant effect here would indicate that the relationship between ownership and performance is moderated by the firm structure. Results of the hierarchical regression analysis for performance are displayed in Table 3 . Results show that firm structure was significantly related to performance (R 2 change = 0.108, po0.05), accounting for 10.8% of the variance in firm performance. Centralization of decision-making (Wald = 6.875, p = 0.009) was the variable that significantly influenced performance. With the structure controlled, however, the ownership characteristics did not significantly influence the performance of the firms. This suggests no direct influence of the ownership characteristics on the performance of the firms.
Ownership characteristics/structure interaction, on the other hand, accounted for significant incremental variance (R 2 change =0.348, po0.001), resulting in a further 34.8% difference in performance. This result suggests that although ownership characteristics may not have directly influenced the performance of the firms, these characteristics interact with the structure of the firms to influence performance. Ownership characteristics that interacted with the specialization dimension of structure was the experience of the principal (Wald= 4.156, p= 0.041), while the formalization of office procedures interacted with the legal structure of the firms (Wald =4.21, p= 0.040) to influence performance. Ownership characteristics that interacted with the centralization dimension of structure to influence performance are age (Wald=3.220, p=0.092) and management styles of the principal (Wald =3.615, p =0.082).
A closer look at the data (Fig. 3 ) reveals that firms that had principals with very few years of experience performed well with low level of specialization, while principals with experience greater than 10 years performed better with higher levels of specialization. Data likewise reveal that firms owned by sole principals performed well with high levels of formalization, while firms with the partnership or limited liability forms of ownership performed well with lower levels of formalization (Fig. 4) . In addition, having a principal who is a visionary and innovative leader and operating high level of centralization resulted in good performance (Fig. 5) ; firms with principals whose leadership style was mentorship or productivity orientation performed well when they operated low level of centralization of decisions. The results (Fig. 6 ) further show that firms owned by young principals aged between 31 and 40 years performed better when they operated high levels of centralization of decisions. With older principals, however, firms performed better when they operated lower levels of centralization of decisions.
Levels of centralization of decision interacted with the management style and age of the principal to influence performance. Fig. 6 shows that firms with mentors or productivity-oriented achievers as principals performed better when they operated lower levels of centralization of decision. On the contrary, firms with visionary and innovative leaders as principals performed better when they operated higher levels of centralization of decisions. Firms owned by young principals between 31 and 40 years likewise performed better when they operated high levels of centralization of decisions. With older principals, however, firms performed better when they operated lower levels of centralization of decisions. 
Discussion
Although sole principal-owned professional service firms have been accorded little attention in previous studies, this legal ownership form is most predominant in this study. This may be an evidence of the quest for job creation engendered by the prevalent high unemployment rate currently recorded in Nigeria. It also possibly suggests that architecture as a profession is easily sustained as individual practice.
The profile likewise suggests a predominant male ownership. This is possibly because entrepreneurial demands of creation and management of architectural firms may be too tedious for women. About three-quarters of the firms were owned by principals aged above 40 years, suggesting that most of the principals may have gained experience elsewhere before starting their own firms. This is possibly also indicated by the findings that almost 90% of the principals held above 10 years of experience. Although Mills et al. (1983) suggested that professional service firms would exhibit a high level of specialization, most architectural firms in the study exhibited low to moderate levels of specialization. This may suggest that although professional services are specialized services requiring professionals who specialize in their tasks, professionals performed more than one task within the architectural firms in the study. In addition, the low to moderate levels of specialization was observed in the data in spite of the fact that almost half of the firms indicated having departments. It is possible that even within the departments, the staff continues to multi-task. It may be insightful to investigate the types of departments that exist in architectural firms and the manner by which they operate. In line with the suggestion of Mills et al., however, the level of centralization in most of the firms was generally not so high. This is because most of the firms either were decentralized or exhibited a moderate level of centralization. This possibly suggests that professionals in the firms were given free hand to operate as well as to participate in the administration of the firms. Most of the firms likewise exhibited moderate to high levels of formalization. This suggests that although the professionals had a free hand to operate in most of the firms, they had written guidelines.
Interaction effects between ownership and structure generated interesting results. First, ownership characteristics did 
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Step 2 Step 3 exhibited the lowest level of formalization may be that they are not incorporated and therefore may not need to report their activities to any regulatory body. In addition, there is no second party to question whatever the sole principal does as such a person holds sway and may change rules at will.
However, this is not the case with firms that had other forms of ownership. While partnerships report to partners, limited and unlimited liability firms are required by the Corporate Affairs Commission to keep records and submit them on occasion. As earlier noted, Pertusa-Ortega et al. (2010) suggested that decentralization enables members of organizations to act autonomously, thereby fostering better business opportunities. This appears to be the case as decentralized firms performed best, suggesting that the inputs of professionals in architectural firms are highly important in running the firms to achieve best performance. Moreover, it possibly suggests that when architectural firms allow their employees to participate in management, they profit more. It is not immediately clear why the levels of specialization and formalization do not directly influence firm performance. However, it is possible that these dimensions of structure work through other factors in influencing the performance of architectural firms.
In line with the findings of Demsetz and Villalonga (2001) , the legal form of ownership of the firms as well as other ownership characteristics of architectural firms did not directly influence firm performance in terms of profit. This appears contrary to the findings of Fraser (2000) and Kim and Arditi (2010) on managers of construction firms. However, it suggests that influence of managers who are owners on firm performance may differ from the influence of managers who are not owners.
Based on the results, one can infer that the influence of ownership characteristics on performance is more in terms of interaction with other variables than direct influence. This is because the interaction of ownership characteristics and structure accounted for 34.8% of variance in performance in profits. Level of specialization, for example, which had no significant direct influence on firm performance, interacted with the years of experience to influence the firms. Poor performance recorded by firms when low experience of principals is combined with high level of specialization of firms may be explained. One reason why this may be so is that these principals are possibly merely starting off and, as such, the cost incurred by having one person exclusively in charge of any duty may not be balanced by the benefits to be derived from such specialization. With principals having more than 10 years experience, however, the firms performed better when they operated higher levels of specialization. An explanation for this may be that the experiences of these principals and possibly a highly specialized workforce place them at an advantage to attract specialized projects, which may often attract higher profits. Firms with experienced principals but lower specializations of tasks may not be able to attract such jobs or may have to sublet part of such jobs if they attract them, reducing the profits that may accrue to them.
Another way that the interaction of ownership characteristics and structure influenced performance was in terms of the way certain legal structures suited particular levels of formalization and resulted in better performance of the architectural firms. Although Greenwood and Empson (2003) explained that professional partnerships are expected to perform better because they are more likely to attract more clients and charge more fees because they are more clientoriented than private corporations, the findings of this study show that partnerships that adopt a high level of formalization perform better than those that adopt a low level of formalization. The same applies to limited liability companies as well. However, the opposite applies to sole principal firms. These results suggest that the level of formalization often associated with particular legal structures may need to be moderated for better performance. This is because when one person owns a firm, there is a tendency that there will be no agreement, rules, or regulations. The fact that the sole principal owned firms in the study performed better with higher levels of formalization of office procedures may therefore be explained by the fact that a higher level formalization than would be expected of such firms may help to coordinate activities, and thus reduce waste and inefficient procedures, leading to savings and increased profits. However, such firms may lose profit through lower formalization levels as only one principal may not adequately achieve efficiency, with tasks performed unsystematically. With partnerships and limited liability companies in the study, which are often expected to have written agreements, codes of practice, and procedures, better performance is recorded when those rules and procedures are played.
Another interaction effect on performance was recorded with level of centralization and leadership styles as well as the age of the firms. Although it had been found earlier that firms with decentralized structure performed best while firms with highly centralized structure performed worst, it appears this may also be situational. Why firms with principals that were visionary and innovative leaders performed better with high levels of centralization is unclear, since innovation of architectural firms is often linked to the professional workforce (Brown et al., 2010) . Therefore, it will be expected that the staff is allowed to participate in decision-making to achieve higher innovation. The results, however, suggest that this innovation is not independent but coordinated. This is possibly because having a leader who is visionary and innovative may suggest that the firm pursues new ideas, which may not lend itself to discussion. This follows from the fact that following new ideas to gain profit may necessitate being the first in the market and thus taking immediate actions, which only the principals can effect. Higher levels of centralization may lead to faster actions and thus profit benefits of being the pacesetter.
Firms with principals described as either mentors or productivity-oriented achievers may have performed better with lower levels of centralization for certain reasons. It appears that firms with mentors as leaders may be better off when staff members are allowed to participate in decision-making. This may be because a mentor may often invest time and resources in helping the staff learn the business to be able to hold sway even when the owner is not around. One may expect that this kind of system will run better and be more productive with input of many who also represent the firm in words and actions. With higher levels of centralization of decisions, however, mentor-led firms in the study did not perform well. This is possibly because the gains of staff training may not have been harnessed to offset the cost in time and resources.
The result for firms owned by productivity-oriented achievers is similar. The result also suggests that firms owned by productivity-oriented achievers may also perform better when they allowed others, who are possibly also professionals in the field, to bring their ideas to the table by participating in running the firms. Another finding from the study is that firms with principals aged between 31 and 40 years performed better with higher levels of centralization. One explanation for this may be that firms with principals aged between 31 and 40 may not have grown to be experienced professionals whom they can trust to make the right decisions in their payrolls. Leaving decision-making to unqualified persons may lead to losses. Decentralization, however, works best for firms with principals older than 40, who may have grown to have more qualified professionals on their payroll and are confident enough to leave the running of the firms in the hands of others.
Conclusions
This study described the structure of architectural firms in Nigeria in terms of centralization, specialization, and formalization. An important finding is that a generally low level of specialization was observed. Thus, it appears that although architectural firms are engaged in trading specialized knowledge, professionals may multi-task within the firms themselves. Specialization often referred to in literature may be more in terms of overall tasks rather than the internal operations of firms. However, this needs to be investigated in the context of other professional service firms.
Relationships among ownership characteristics, organizational structure, and performance of architectural firms were investigated as well. Three of the relationships in the conceptual framework were found to be significant (Fig. 3) . The relationship between ownership characteristic and performance was found to be insignificant, confirming the findings of Demsetz and Villalonga (2001) in the context of architectural firms. The findings also confirmed the findings of previous authors that the level of centralization influences firm performance. In particular, decentralization was observed in most high-performing firms. Although previous studies found significant relationships between managers' characteristics and performance, the findings of this study also suggest that no significant relationship exists between characteristics of principals who are both owners and managers and the performance of architectural firms. However, this is non-conclusive and requires further investigation.
Findings of this study have implications for practice.
Findings suggest that certain fits of structure and ownership characteristics lead to better performance. One such fit is that high level of specialization leads to higher profit, except in firms headed by principals with very few years of experience. This suggests a need for architectural firms in Nigeria to reduce the levels of multi-tasking to record better performance in profit, except where the principals are not sufficiently experienced to manage the process. The fact that most architectural firms in the study exhibited low levels of centralization of decisions and most firms that performed well in terms of profit possibly recorded these low levels of centralization also has implications for the practice of the profession. This is especially true in light of the fact that all profitable firms in the study, except those with principals aged between 31 and 40 years or whose leadership style is visionary and innovative, recorded low centralization of decision-making. This suggests a need for architectural firms to allow inputs of other professionals in the firms in their decision-making process, except when it hampers the vision of the owner or the stage of life of the owner implies reduced capability to harness the input of others. In addition, it appears that architectural firms may need to moderate their required levels of formalization of office procedures as required by the laws setting them up to achieve greater success. This is because, where high level of formalization is ordinarily required, lower levels of formalization make for better success and vice versa. This can possibly explain why a generally moderate level of formalization of office procedures was observed among the architectural firms in the study.
There are a few limitations to this study. First, the study was performed in Nigeria. There may be a need to conduct similar studies in other countries so that the results can becompared to establish the limits of generalization. Another limitation to this study is the unavailability of data on the profit of the firms, urging the researchers to rely on the perception of the principals, which Walls et al. (2004) 
